ABSTRACT. In the present report, we investigate the formulation, for the numerical evaluation of the multidimensional singular integrals and integral equations, used in the theory of linear viscoelasticity. Some simple formulas are given for the numerical solution of the general case of the multidimensional singular integrals. Moreover a numerical technique is also established for the numerical solution of some special cases of the multidimensional singular integrals llke the two and three dimensional singular integrals. An application is given to the determination of the fracture behaviour of a thick, hollow circular cylinder of viscoelastic material restrained by an enclosing thin elastic ring and subjected to a uniform pressure.
I. INTRODUCTION.
In the present report we consider the multidimensional singular integrals and integral equations, with many applications in the theory of elasticity, plasticity and viscoelasticity. Tricomi [I] , [2] If the density function u(x0,Y0) in eqn. ( 
where the function u(y) satisfies a Lipschitz condition with positive index.
Giraud also studied the followipg singular integral equation:
with a kernel, the singular part K 1 (x,y) of which has the following special form:
-m+l KI(x,y)--" . C (x) (Xa-Ya) Ay(x-yB) (xy-yy) (1.6) 
Over the past years some papers have been published by using singular integral equation methods in elasticity, plasticity and fracture mechanics theory for isotropic and anisotropic solids [14] [33] .
On the other hand, some scientists have studied problems of the classical theory of viscoelasticity, followed classical lines [34] [39] , while Rizzo and Shippy [40] have used the Boundary Integral Equation Method (B.I.E.M.). In this report the Singular Integral Operators Method (S.I.O.M.) which has been used by the present author to the solution of elasticity and plasticity problems [21] , [22] shall be extended to the solution of viscoelasticity problems.
INTRODUCTORY FORMULAE OF THE MULTIDIMENSIONAL SINGULAR INTEGRALS.
Let us consider the following multidimensional singular integral: [6] - [9] If these three assumptions are valid, then according to Mikhlin [6] , [7] for the existence of the singular integral (2.1) it is necessary and sufficient that:
where S is the unit sphere over which 8 moves.
Thus, from (2.1) we have the following formula: A simplest method for the numerical evaluation of eqn (3.9) is by using the Fourier transform:
-I I=F @Fu (3.10) where F is a Fourier transform, of the singular operator with symbol (0). In (3.10), (x,0) is given by the following formula:
where A (k) (e) are linearly Independent spherlcal functions of order n.
4. SOME SPECIAL CASES FOR THE MULTI-DIMENSIONAL SINGULAR INTEGRALS.
4.1. The 2 Dimensional Singular Integral Let us consider the following two-dimensional singular integral: [22] , [31] , [32] , [33] ii. The Gauss-Radau rule.
By using the Gauss-Radau numerical integration rule the singular integral (4.2) can be numerically evaluated as follows: iii. The Gauss-Lobatto rule.
In the case of the Gauss-Lobatto numerical integration rule, the integral (4. i)
can be evaluated as follows: Thus, the components of the stress field for a linear, isotropic, viscoelastic solid can be evaluated by using the numerical technique of Section 4.1.
AN APPLICATION OF LINEAR VISCOELASTICITY.
As an application of the previous theory, let us consider a thick, hollow circular cylinder of viscoelastic material restrained by an enclosing thin elastic ring and subjected to a uniform pressure p, applied as a step in time at t 0 (see: Figure I ).
The same problem has been previously solved by Ting [39] by using an exact analytical solution and by Rizzo [39] and the B.I.E.M. [40] . Vt ;c,octc;t Lc, A thick, hollow circular cylinder of viscoelastic solid, restrained by an enclosing thin elastic ring and subjected to a uniform pressure p.
The geometrical sizes of the cylinder are as follows: Ratio of inner to outer radii of the cylinder is R2/R --0.3 (see: Figure I ). (Fig. I) . Also we assume the value of C/N to be unity: C/N I. 
